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the furnace or of the outside atmosphere penetrate into the cementation.
chamber, mixing with the carburizing gas and weakening its carburizing
efficacy, but the metal thermo-electric couple, coming in contact with the
carburizing gases, would be gradually altered, becoming brittle and ceasing
to give exact temperature indications.

The difficulty of realizing in practice the conditions just referred to, espe-
cially when the cementation chamber is movable,1 results in the majority
of cases in only the external temperature of the cementation chamber being
measured. In these cases the measurement of the temperature is made
according to the same rules as hold for the measurement of the temperature
of the ordinary cementation boxes, except that in the case of the gaseous
cement the absence of a mass acting as an excellent thermal insulator (such
as that constituted for the most part by the solid cements) results in the equi-
librium between the external temperature and that within the cementation
chamber being reached in a considerably shorter time, so that the errors
arising from the imperfect knowledge of the law of the propagation of heat
from the periphery to the center of the mass contained in the cementation
chambers are, all other conditions being equal, markedly diminished.

When the cementation is carried out with mixed cements (solid and gase-
ous) under the conditions already indicated in detail, the direct measurement
of the true temperature of the cementation can be effected in a considerably
easier and more certain way than in the cases in which the solid cements or
the gaseous cements are used separately. And this for the following essential
reasons:

1.  Contrary to the ordinary solid cements, the solid constituent of the
mixed cement (usually "granular" wood charcoal) forms a mobile mass
endowed with very slight consistency, and these qualities are in no way
diminished during its use, for the granular carbon of the mixed cement is
simply "poured" like a liquid on the pieces to be cemented and it is in no wise
necessary to compress it around them to insure contact with the surface of
the steel.    The result of this is that it is easy to introduce the iron tube con-
taining the suitably insulated thermo-electric couple at any point of the mass
of granular carbon and thus to measure the true temperature of cementation
without the necessity of fixing any special tube or other article into the cemen-
tation chamber.

2.  Contrary to what happens in the use of the ordinary gaseous cements,
the gaseous constituent of the mixed cement (usually a mixture of carbon
monoxide and of carbon dioxide) does not circulate freely in the spaces
between the various pieces of steel in the cementation chamber; it is, on the
contrary, forced to circulate in the very small interstices which separate
the grains of carbon, permeating the mass of this carbon.    Under such con-
ditions, the carburizing gases encounter appreciable friction in the mass

1 As, for example, in the MacHet furnaces, referred to on pp. 287-293.
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